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© A syringe device having a barrel (16) enclosing a 
first chamber (25) therein containing coaxially 
aligned primary and secondary plungers (20, 42). A 
connectable mixing and delivery tip (14) encloses a 
second chamber (15) therein and is connected to the 
barrel by a coupling. A valve provided by the secon- 
dary plunger (42), having an aperture extending 
through it to allow passage of air into and out of the 
second chamber, is disposed between the two 
chambers. The primary plunger is slidable out one 
end of the syringe for the selective application of 
pressure into the syringe barrel. As the primary 
plunger is urged down into the syringe barrel, air is 
forced around the secondary plunger and through 
the valve aperture into the second chamber in which 
the substances contained therein are mixed by tur- 
bulent aeration. Continued application of pressure on 
the primary plunger drives the secondary plunger 
into the slidable valve to plug the aperture in the 
valve thereby ceasing the agitation of the contents in 
the second chamber. Further urging of the primary 
plunger drives the secondary plunger and the slida- 
ble valve up into the second chamber so that the 
mixed contents are expelled out of the syringe de- 
vice through a delivery tip. With such a syringe 
mixing apparatus, substances can be mixed and 
expelled from the syringe by continued movement of 
the primary plunger into the syringe barrel. 
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The present invention relates to syringes. More 
particularly, the present invention relates to a sy- 
ringe mixing apparatus wherein a plurality of sub- 
stances can be first mixed together and then ex- 
pelled all from a single delivery tip. 

In the field of dentistry, there are many types 
of procedures that require the mixing of two or 
more substances before the mixed compound can 
be used in a particular dental procedure. A com- 
mon practice in the dental arts is to measure the 
separate substances drop-wise into a well or mix- 
ing dish and to then mix the separate substances 
together using an applicator brush, which in turn is 
then used to apply the mixed compound to the 
desired teeth surfaces. As will be appreciated, in 
dentistry it is often necessary to mix relatively 
small amounts because of the small surface areas 
that are to be worked upon. Furthermore, the ma- 
terials which are mixed are often expensive and 
therefore, rather than mix larger quantities, rela- 
tively small quantities are mixed repeatedly so as 
not to waste undue amounts of the materials in 
question. Repeated mixing, of course, becomes 
tedious and time consuming. 

The described procedure also suffers from oth- 
er disadvantages. For example, when mixing sepa- 
rate substances in a well or mixing dish with an 
applicator brush, the applicator brush must be 
moved from the mixing well into the patient's 
mouth for purposes of applying the mixed sub- 
stance to the tooth surfaces, then back to the 
mixing well to obtain fresh quantities of the mixed 
substance and then back to the patient's mouth 
again. This type of back and forth motion between 
the patient's mouth and mixing well means that 
each time the brush is removed from the patient's 
mouth, the applicator brush must be repositioned 
with the tooth surface when it is inserted back into 
the patient's mouth. Furthermore, there is added 
risk of inadvertently touching the lips, gums, or 
other parts of the mouth by virtue of having to 
reposition the applicator brush with the tooth sur- 
face each time the brush is removed back to the 
mixing well to obtain fresh quantities of the mixed 
substance on the brush applicator. Not only does 
this create the possibility of irritating the patient's 
lips, gums, or other tissue, but it also creates the 
possibility of contaminating the mixed substance 
with saliva, so as to change the composition of the 
mixed substance in an undesirable way. 

Further problems with the described procedure 
arise in connection with the potential bacterial con- 
tamination to the mixing well or dish by repeated 
moving of the applicator brush from the patient's 
mouth to the mixing well. This creates the need to 
sterilize the mixing well, which adds additional ex- 
pense and time to office procedures, as well as 
creating potential risk for contamination of other 


'■NSDOCID: <EP O60O580A2_l_> 


patients if the mixing well is not properly sterilized 
between patients. Alternatively, if the mixing well is 
made of materials so as to be disposable, this adds 
an increased burden on the environment since typi- 
5 cally such materials are made of plastics. 

Still other problems in connection with the de- 
scribed procedure may arise where the substances 
that are mixed are of a relatively low viscosity. In 
order to obtain a sufficient quantity of the material 
w when using an applicator brush, the brush tip typi- 
cally has to be made somewhat larger so that the 
required quantities of materials can be carried to 
the mouth. However, the larger size applicator 
brush makes precise placement and working of the 
15 materials more difficult and thus results in a less 
precise delivery of the materials to the desired 
tooth surfaces. 

Yet a further problem is that even once the 
substances are mixed in the mixing well, for some 
20 types of substances evaporation can become a 
problem. For example, it is common to mix hydro- 
philic resins in acetone for use in certain types of 
bonding procedures used in dentistry. The acetone 
can evaporate rapidly if it is left sitting very long in 
25 a mixing well, and this can adversely change the 
concentration of the mixed substance so as to 
change the bonding characteristics of the mixed 
substance. This further complicates the procedure 
and may require repeated mixing rather than using 
30 larger quantities of the mixed substance. As will be 
appreciated, this, of course, also adds to the te- 
dium, expense and the difficulty of the overall 
procedure. 

In a presently preferred embodiment of the 

35 apparatus of the present invention, the syringe ap- 
paratus is comprised of a standard syringe barrel 
with a plunger therein. The syringe barrel can be 
coupled, for example, by means of a standard luer 
coupling, to a disposable delivery tip which also 

40 serves as a mixing chamber in which separate 
substances are to be mixed. Preferably the syringe 
barrel and delivery tip are constructed of materials 
that are transparent or semi-transparent to permit 
visual inspection of the contents and actuation of 

45 the plunger mechanism. 

A small secondary piston which is preferably 
elastomeric is disposed in the end of the delivery 
tip after the substances have been placed therein, 
and the secondary piston has a small aperture 

50 through it for providing passage of air into and out 
of the mixing chamber. A primary plunger is situ- 
ated in the syringe barrel in conventional fashion 
and has a primary piston which is also preferably 
an elastomeric material in fluid-tight engagement 

55 with the interior wall of the syringe barrel. 

A secondary plunger is also situated within the 
syringe barrel and is moveable in tandem with the 
primary syringe plunger. In one presently preferred 
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method for operating the apparatus of the present 
invention, as the primary syringe plunger is moved 
through the syringe barrel for a first distance, air is 
pressurized and is injected through the aperture in 
the secondary piston into the mixing chamber of 
the delivery tip to create bubbles, and hence a 
mixing turbulence which mixes the substances con- 
tained in the delivery tip. After the primary plunger 
has been moved through the first distance, contin- 
ued movement of the primary plunger then causes 
contact with the secondary syringe plunger. This in 
turn seals the aperture of the secondary piston, so 
that continued movement of the primary plunger 
through a second distance by pushing it farther into 
the syringe barrel causes ejection of the now 
mixed substances through the delivery tip by virtue 
of the tandem movement of the secondary plunger 
and the secondary piston which has now been 
contacted and sealed at the end of the secondary 
plunger. Thus, as will be appreciated, by a single 
movement of the primary plunger, the substances 
placed in the mixing chamber of the delivery tip 
are first mixed by injection of air into the delivery 
tip to create a mixing turbulence, and then contin- 
ued movement of the syringe plunger can be used 
to effect delivery of the mixed materials through 
the delivery tip. 

In another preferred method for using the ap- 
paratus of the invention, prior to sealing the end of 
the mixing chamber of the delivery tip with the 
secondary piston, the substances which are placed 
into the mixing chamber can be mechanically 
mixed, for example, by using a small stir rod. The 
secondary plunger can thereafter seal the mixed 
substances in the delivery tip. According to this 
method for using the apparatus, there is then no 
need to inject air for purposes of mixing, and the 
primary plunger is used to simply contact the sec- 
ondary plunger so as to effect sealing of the secon- 
dary piston and subsequent delivery of the mixed 
substances through the delivery tip by continued 
movement of the primary syringe plunger. 

Embodiments of the present invention will now 
be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a perspective view of one embodi- 
ment of the syringe apparatus of the present 
invention illustrating the primary and secondary 
plungers contained within the syringe barrel and 
the attachment of the mixing and delivery tip 
enclosing a resilient slidable valve or secondary 
piston therein; 

Figure 2 is an exploded perspective view of the 
syringe apparatus of the present invention illus- 
trating the separate components and the assem- 
bly of the preferred embodiment; 
Figure 3 is an enlarged perspective view with 
portions broken away to more particularly illus- 
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trate placement of two or more substances into 
the delivery and mixing tip followed by closure 
of the proximal end of the delivery and mixing 
tip by the slidable valve or secondary piston; 

5 Figure 4 is a cross-sectional view of the syringe 

apparatus taken along line 4-4 of Figure 1, and 
wherein the primary plunger is fully retracted 
and the secondary plunger is in a forward posi- 
tion such that the aeration of the substances 

io contained within the mixing tip chamber can 
occur by the single downward stroke of the 
primary plunger into the syringe barrel through a 
first distance; 

Figure 5 is a cross-sectional view of the syringe 
75 apparatus of the present invention illustrating the 
primary plunger at the end of the first distance 
and the aeration caused in the mixing chamber; 
Figure 6 is a cross-sectional view of the syringe 
apparatus wherein the primary and secondary 
20 plungers are fully engaged so that continued 
movement of the primary plunger causes tan- 
dem movement of the secondary plunger, and 
wherein the fluid-tight seal of the primary plung- 
er is released to prevent continued pressuriza- 
25 tion of air; 

Figure 7 is a cross-sectional view of the syringe 
apparatus illustrating tandem movement of the 
primary and secondary syringe plungers togeth- 
er so as to cause the secondary syringe plunger 
30 to first seal the slidable valve positioned in the 
delivery and mixing tip and so as to thereafter 
effect delivery of the mixed substances by con- 
tinued tandem movement of the primary and 
secondary syringe plungers; 
35 Figure 8 is an enlarged cross-sectional view of a 
portion of Figure 4 more particularly illustrating 
the slidable valve or secondary piston; and 
Figure 9 is an enlarged cross-sectional view of a 
portion of Figure 1 taken along line 9-9 illustrat- 
40 ing the air flow passageways around the but- 
tress end of the secondary plunger. 
Reference is now made to the drawings 
wherein like parts are designated with like nu- 
merals throughout. In the following description, the 
45 inventive aspects of the syringe apparatus are illus- 
trated in the drawings and in the accompanying 
description which follows in the context of a device 
which has been developed and designed particu- 
larly for application in the field of dentistry. How- 
50 ever, as noted above briefly in the objects and 
summary of the invention, the broad inventive prin- 
ciples of this invention will also be able to be 
usefully employed by others skilled in the art in the 
context of any of a variety of different industrial or 
55 other applications. Thus, while the following de- 
tailed description describes the invention as par- 
ticularly applied to the field of dentistry, that is not 
to be construed as limiting with respect to the 
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broad scope of the invention as claimed. 

With reference first to Figures 1 and 2 taken 
together, the overall syringe apparatus is generally 
designated at 10. In one aspect of the invention, 
the syringe apparatus is comprised of a barrel 5 
means that forms first and second chambers and 
wherein the second chamber is adapted for receiv- 
ing first and second substances that are to be 
mixed therein and then subsequently delivered to a 
desired surface. In the illustrated embodiment, the n 
barrel means is shown by way of example at the 
bracket indicated at reference numeral 12 in Figure 

1, and is further comprised of a standard syringe 
barrel which is generally designated at 16 and a 
mixing and delivery tip which is generally des- 75 
ignated at 14. 

In another aspect of the invention, the syringe 
apparatus is also comprised of a plunger means, 
which is illustrated by way of example at the brack- 
et 18 in Figure 2. The plunger means in turn is 20 
comprised of a primary plunger member which is 
generally designated at 20 and a secondary plung- 
er member which is generally designated at 22. 

With continued reference principally to Figure 

2, the syringe barrel generally designated at 16 has 25 
an elongated syringe body 24 which, as shown 

best in Figures 1 and 4, forms an enclosure for a 
first chamber 25. At the distal end of the syringe 
body 24 there is a threaded luer coupling member 
26. At the proximal end of the syringe body 24, 30 
there is a generally circular, flat disc 28 formed 
around the inlet opening to the syringe body 24 
and which is used for purposes of applying finger 
pressure when pushing the primary syringe plunger 
20 through the syringe barrel 16. " 35 

Still referring principally to Figure 2, a sepa- 
rately couplable mixing and delivery tip 14 is com- 
prised of an elongated body 30 which is conically 
tapered at its distal end as shown at 32 and which 
terminates in a slender, curved delivery tip 34 40 
which has applicator bristles 36 extending out of 
the end thereof. The proximal end of the elongated 
body 30 has a threaded luer coupler 38 which is 
adapted to be coupled to the threaded luer cou- 
pling 26 on the syringe barrel 16 so that the mixing 45 
and delivery tip 14 can be joined at the distal end 
of the syringe barrel 16. Thus, coupling members 
38 and 26 together serve as a coupling means. 
Delivery tip 34 could, of course, be any type of tip, 
with or without bristles, or with a needle, as re- 50 
quired for a particular application. 

As shown best in Figures 1 and 4, the interior 
of the elongated body 30 forms a second chamber 
15 which is adapted for receiving first and second 
substances to be mixed therein. As hereinafter 55 
more fully described, the substances which are to 
be mixed could be any type of fluids, such as a 
liquid which is to be mixed with air, two different 


liquids which are to be mixed together, or a liquid 
and a solid or powdered substance which are to be 
mixed together. 

Disposed between the first chamber 25 of the 
syringe barrel 16 and the second chamber 15 of 
the mixing and delivery tip 14 is a slidable valve or 
secondary piston which is generally indicated at 
reference numeral 42. The valve or secondary pis- 
ton 42 is preferably constructed of a soft, 
elastomeric material and is dimensionally sized so 
that the rings 46 and 48 which are disposed at 
opposite ends of the valve body 44 will form a 
fluid-tight fit when placed within the second cham- 
ber 15 of the mixing and delivery tip 14. The valve 
or secondary piston 42 also has an aperture 50 
formed through the centre of it, which is shown 
best in Figures 2, 4, and 8 taken together. 

With particular reference to Figure 8, the ap- 
erture 50 is diametrally enlarged through a portion 
of the valve or secondary piston 42 so as to 
receive the distal end 64 of piston rod 62 of the 
secondary plunger member 22. A second portion 
of the aperture 50 which is illustrated at 50 in 
Figure 8 is smaller in diameter and extends 
through the upper portion of the valve or secondary 
piston 42. The aperture 50, as more particularly 
described hereinafter, provides for passage of air 
to and from the second chamber 15. 

With reference again to Figure 2, the primary 
plunger member generally designated at 20 is 
comprised of an elongated piston rod 52 which has 
an elastomeric piston 54 at the distal end thereof. 
The piston 54 has enlarged rings 56 and 58 which 
form a fluid-tight fit when inserted into the first 
chamber 25 of the syringe barrel 16. The proximal 
end of the piston rod 52 has an enlarged circular 
disc 60 attached to it to which force is applied for 
purposes of pushing the plunger 20 into the sy- 
ringe barrel 16. 

The secondary plunger member generally des- 
ignated at 22 also has an elongated piston rod 62 
which has a rounded distal end at 64. As shown 
best in Figure 8, the diameter of the piston rod 62 
is slightly larger than the aperture 50 so that as the 
distal end 64 of the piston rod 62 is pushed into 
the aperture 50 the body 44 and enlarged rings 46 
and 48 of the valve or secondary piston 42 will be 
urged more tightly against the walls of the second 
chamber 15 to thereby form a fluid-tight fit such 
that the contents of the second chamber 15 can 
thereafter be expelled as the valve or secondary 
piston 42 is pushed through the second chamber 
15. 

The proximal end of the piston rod 62 on 
secondary plunger member 22 has a disc 66 at- 
tached to it. As shown best in Figures 2 and 9 
taken together, the disc 66 is generally circular in 
configuration, but has four arcuate portions as 
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shown at 68 removed so that the disc 66 does not 
form a fluid-tight fit within the first chamber 25. 
Thus, as will be hereinafter more fully described, 
as the first plunger member 20 begins to slide 
through the first chamber 25 in the syringe barrel 
16, air is pressurized and is permitted to flow 
around the secondary plunger member 22 by 
means of the arcuate openings 68 formed around 
the periphery of disc 66 (see Figure 9). 

Also attached at an edge of disc 66 is a spike 
70 which, as hereinafter more fully described, may 
be used to release the fluid-tight seal otherwise 
formed by the piston 54 of the primary plunger 
member 20. 

Reference is next made to Figures 3-6 taken 
together, which collectively illustrate several meth- 
ods for using the syringe apparatus of the present 
invention. As shown first in Figure 3, a mixing and 
delivery tip generally designated at 14 such as that 
described above is placed so that two different 
substances can be loaded into the second cham- 
ber 15. The mixing and delivery tip 14 of Figure 3 
is essentially identical to that described above ex- 
cept for the addition of the wings 13 which facilitate 
attachment of the luer couplings 38 and 26. The 
two substances which are loaded into the second 
chamber 15 are illustrated in Figure 3 as constitut- 
ing two liquids which are shown at reference nu- 
meral 72. However, as noted above, the sub- 
stances which are to be mixed can be comprised 
of two liquids, a single liquid which is to be mixed 
with air or a liquid and a solid or powdered medica- 
ment which are to be mixed. 

In one preferred method for using the appara- 
tus, after the two substances are loaded into the 
second chamber 15 of the mixing and delivery tip 
14, the valve or secondary piston 42 is then push- 
ed into the end of the second chamber 15 to 
enclose it. In the embodiment illustrated in Figure 
3, the valve or secondary piston 42 has a tem- 
porary finger tab 45 attached to the side of it to 
facilitate placement into the second chamber 15, 
the finger tab 45 thereafter being easily detachable 
and removable. As the valve or secondary piston 
42 is inserted into the opening at the proximal end 
of the second chamber 15, air is permitted to 
escape through the aperture 50 so that the con- 
tents of the second chamber 15 are not forced out 
of the delivery tip 34 and applicator brush 36. Once 
the valve or secondary piston 42 has been seated 
in the proximal end of the second chamber 15, the 
entire assembly is then coupled by means of the 
threaded luer couplings 38 and 26 so as to join the 
mixing and delivery tip 14 to the syringe barrel 16. 

With reference next to Figure 4, the primary 
plunger member 20 is shown fully retracted so that 
the piston 54 is situated at the inlet opening or 
proximal end of the syringe barrel 16. In this posi- 
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tion, the primary plunger member 20 can then be 
actuated so as to move the piston 54 at the end of 
plunger rod 52 through the first chamber 25 of 
syringe barrel 16 for a first distance. Because of 

5 the fluid-tight fit created between the elastomeric 
piston 54 and the interior sidewalls of the syringe 
barrel 16, as the piston rod 52 is moved through 
the first distance, air is pressurized in the first 
chamber 25. As will be further seen from Figure 4, 

io the piston rod 62 of the secondary plunger mem- 
ber 22 is smaller in diameter throughout its length 
than the smallest diameter of the first chamber 25 
so that the pressurized air flows around the secon- 
dary plunger member 22 by virtue of the arcuate 

75 openings 68 and small dimeter or rod 62, and then 
through the remaining space of the second cham- 
ber 25 up through the aperture 50 in the valve or 
secondary piston 42. In this manner, the pressur- 
ized air is injected into the fluids contained in the 

20 second chamber 15. The injection of the air is 
shown at 74 in Figure 5. The injected air 74 in turn 
will cause a turbulent aeration and mixing of the 
fluids contained in the second chamber 15. 

As the primary plunger member 20 reaches the 

25 end of the first distance, which is shown in Figure 
5, the turbulent aeration is terminated because 
thereafter further movement of the primary plunger 
member 20 as shown in Figure 6 causes the 
elastomeric piston 54 to ride up and over the spike 

30 70. This releases any pressurized air so that con- 
tinued pressurization of air no longer occurs. 
Thereafter, continued movement of the primary 
plunger member 20 through a second distance 
through the length of the syringe barrel 16 causes' 

35 the secondary plunger member 22 to thereafter 
move in tandem with the first plunger member 20. 
Continued movement of the primary plunger mem- 
ber 20 and corresponding movement of the secon- 
dary plunger member 22 then causes the distal 

40 end 64 of the piston rod 62 to become seated 
within the valve or secondary piston 42 as pre- 
viously described, closing off the aperture 50 and 
more tightly sealing the valve or secondary piston 
42 within the second chamber 15. Continued ap- 

45 plication of force on the primary plunger member 
20 then causes the contents of the second cham- 
ber 15 to be expelled through the delivery tip 34 
and applicator brush 36 as illustrated in Figure 7. 
In a second preferred method of using the 

50 apparatus of the present invention, in the case 
where highly viscous substances or where a liquid 
and a solid substance are loaded into the mixing 
and delivery tip 14 such that mixing by means of 
turbulent aeration is not possible, the contents of 

55 the mixing and delivery tip 14 can be mechanically 
mixed prior to placing the valve or secondary pis- 
ton 42 into the proximal end of the second cham- 
ber 15 (See Figure 3). This mechanical mixing may 
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be done, for example, by using a small stir rod (not 
shown). Thereafter, the valve or secondary piston 
42 is placed into the proximal end of the second 
chamber 15 and the mixing and delivery tip 14 is 
then connected to the syringe barrel 16 as before. 
However, when using the syringe apparatus in this 
fashion, before the mixing and delivery tip 14 is 
connected to the syringe barrel 16, primary plunger 
member 20 and secondary plunger member 22 are 
first placed into direct contact with each other such 
as shown by the position in Figure 6 so that 
application of force on the primary plunger member 
20 will cause the secondary plunger member 22 to 
move in tandem, first sealing the aperture 15 and 
then moving the valve or secondary piston 42 
through the second chamber 15 to effect delivery 
of the contents thereof. 

Claims 

1. A syringe apparatus comprising: 

(a) barrel means forming first and second 
chambers, said second chamber adapted 
for receiving first and second substances to 
be mixed therein; 

(b) valve means situated in the barrel 
means between the first and second cham- 
bers for providing passage of air into and 
out of the second chamber; and 

(c) plunger means, slidably disposed in said 
barrel means, for sealing the valve means to 
prevent passage of air therethrough and for 
expelling the mixed substances from said 
second chamber as said plunger means is 
pushed into said barrel means, and wherein 
said plunger means comprises: 

a first separately moveable plunger 
member comprising a distal end with a pis- 
ton mounted thereon, the distal end and 
piston being slidably disposed within said 
first chamber; and 

a second plunger member moveable 
only in tandem with the first plunger mem- 
ber and comprising a distal end adapted for 
contacting the valve means and adapted for 
sealing the valve means as said contact is 
made, and further comprising a proximal 
end slidably situated in said first chamber 
so as to be contacted by said piston at the 
distal end of the first plunger member, the 
distal end of said second plunger member 
thereafter being moveable through said sec- 
ond chamber by continued movement of 
the first plunger member. 

2. A syringe apparatus as claimed in claim 1, in 
which said barrel means comprises: 


(a) a syringe barrel which is hollow so as to 
form said first chamber within the syringe 
barrel, said syringe barrel comprising a dis- 
tal end having an outlet opening and a first 

5 coupling member, and further comprising a 

proximal end with an inlet opening for 
slidably receiving said piston; and 

(b) a mixing and delivery tip which is hollow 
so as to form said second chamber, said 

10 mixing and delivery tip comprising a distal 

end having a delivery means through which 
the mixed substances are delivered to a 
desired surface, and further comprising a 
proximal end with an inlet opening slidably 

15 sealed by said valve means and a second 

coupling member securable to the first cou- 
pling member so as to join the mixing and 
delivery tip to the distal end of the syringe 
body. 

20 

3. A syringe apparatus as claimed in claim 1 or 
claim 2, in which the syringe barrel and mixing 
and delivery tip are formed of transparent ma- 
terial. 

25 

4. A syringe apparatus as claimed in any one of 
claims 1 to 3, in which said valve means 
comprises a piston having an aperture for pas- 
sage of air into and out of the second cham- 

30 ber, and which is adapted to be sealed when 

contacted by the distal end of said second 
plunger member. 

5. A syringe apparatus as claimed in claim 4, in 
35 which each said piston is formed of an 

elastomeric material. 

6. A syringe apparatus comprising: 

(a) a barrel enclosing a first chamber there- 
to in; 

(b) a mixing and delivery tip enclosing a 
second chamber containing fluids to be 
mixed therein and then delivered to a de- 
sired surface; 

45 (c) coupling means for securing said mixing 

and delivery tip to said barrel; 

(d) valve means situated between said first 
and second chambers for providing pas- 
sage of air to and from said second cham- 

50 ber; 

(e) primary plunger means extending par- 
tially into said first chamber for selective 
application of pressure so that as the pri- 
mary plunger means is pushed into the first 

55 chamber through a first distance, pressur- 

ized air is injected from the first chamber 
through the one-way valve means into the 
second chamber so as to create mixing 


'SDOCID: <EP 0600580A2_I_> 


11 


EP 0 600 580 A2 


12 


turbulence within the fluids contained in the 
second chamber; and 

(f) secondary plunger means slidable within 
the second chamber and engaging and 
sealing said valve means such that as the 5 
primary plunger means contacts the secon- 
dary plunger means, continued movement 
of the primary plunger means through the 
first chamber for a second distance will also 
cause movement of the secondary plunger 10 
means and movement of the sealed valve 
means through the secondary chamber so 
as to terminate the turbulence and expel the 
contents of the second chamber. 

75 

7. A syringe apparatus as claimed in claim 6, in 
which said barrel is constructed of transparent 
material and comprises an inlet opening at a 
proximal end thereof, and in which said cou- 
pling means comprises a first threaded luer 20 
coupling at a distal end of said barrel. 

8. A syringe apparatus as claimed in claim 7. in 
which said mixing and delivery tip is con- 
structed of transparent material and comprises 25 
an applicator means at a distal end thereof 
through which mixed fluids are delivered to a 
desired surface, and in which said coupling 
means further comprises a second threaded 

luer coupling at a proximal end of said mixing 30 
tip for connection to said first luer coupling. 

9. A syringe apparatus as claimed in any one of 
claims 6 to 8, in which said valve means 
comprises a piston having an aperture through 35 
which said pressurized air is injected, and 
which is adapted to be sealed when contacted 

by said secondary plunger means. 

10. A syringe apparatus as claimed in claim 9, in 40 
which said piston is formed of an elastomeric 
material. 

11- A syringe apparatus as claimed in any one of 

claims 6 to 11, in which said primary plunger 45 
means comprises a first plunger rod having an 
elastomeric piston at a distal end thereof, said 
piston slidably disposed in said first chamber, 
in a fluid-tight manner, and a proximal end with 
a generally flat member to which force is ap- 50 
plied to move the piston through the first 
chamber. 

12. A syringe apparatus as claimed in claim 11, in 

which said secondary plunger means com- 55 
prises a second plunger rod having a distal 
end adapted for contact and sealing of said 
valve means, and further comprises a proximal 
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end with a disc thereon slidably disposed in 
said first chamber in a non-fluid-tight manner, 
and to which force is applied by the piston of 
said first rod to slidably move the second rod. 

13. A syringe apparatus as claimed in claim 12, 
which includes means for breaking the fluid- 
tight seal of said piston in the first chamber as 
the piston contacts the disc at the proximal 
end of the second plunger rod. 

14. A syringe apparatus as claimed in claim 13, in 
which the means for breaking the fluid-tight 
seal comprises a spike attached to an edge of 
the disc at the proximal end of the second 
plunger rod. 

15. A syringe apparatus comprising: 

(a) a transparent barrel which forms a first 
chamber therein, the barrel having a first 
coupling member at a distal end thereof and 
having an inlet opening at a proximal end 
thereof; 

(b) a transparent mixing tip which forms a 
second chamber for holding fluids to be 
mixed therein, and having a delivery tip at a 
distal end thereof for delivery of the mixed 
fluids to a desired surface, and having a 
second coupling member at a proximal end 
thereof which is couplable to the first cou- 
pling member so as to join the mixing tip to 
the barrel; 

(c) an elastomeric piston disposed in the 
second chamber, said piston having an ap- 
erture formed therethrough for providing 
passage of air into and out of the second 
chamber so as to create turbulence and 
mixing of the fluids in the second chamber 
as air enters the second chamber; 

(d) a first plunger member inserted through 
the inlet opening of the barrel and sepa- 
rately moveable through the first chamber 
for a first distance, said first plunger mem- 
ber comprising a first piston rod with an 
elastomeric piston disposed at a distal end 
thereof in fluid-tight engagement with said 
first chamber, and further comprising a gen- 
erally flat member at a proximal end thereof 
situated outside of the first chamber and to 
which force is applied to move the piston 
through the first chamber; 

(e) a second plunger member moveable 
only in tandem with the first plunger mem- 
ber through a second distance, said second 
plunger member comprising a second pis- 
ton rod with a distal end adapted to contact 
and seal the aperture in the elastomeric 
piston disposed in the second chamber, and 
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further comprising a disc at a proximal end 
of the second piston rod to which force is 
applied by the piston at the distal end of the 
first piston rod when moving the second 
plunger member in tandem with the first 5 
plunger member through the second dis- 
tance, and further comprising a spike at- 
tached at an edge of the disc; 
in which, as the first plunger member is moved 
through the first distance air is pressurized and 10 
forced through the aperture in the elastomeric 
piston disposed in the second chamber to cre- 
ate a mixing turbulence in the fluids therein, 
and as the first plunger member is moved 
through the second distance, the spike breaks 15 
the fluid-tight seal of the piston at the distal 
end of the first plunger rod, and the piston at 
the distal end of the first plunger rod contacts 
the disc so as to move the second plunger 
member in tandem with the first plunger mem- 20 
ber, causing the distal end of the second 
plunger rod to seal the aperture and push the 
piston in the second chamber through the sec- 
ond chamber to expel the mixed fluids. 
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FIG. 6 
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© A syringe device having a barrel (16) enclosing a 
first chamber (25) therein containing coaxially 
aligned primary and secondary plungers (20, 42). A 
connectable mixing and delivery tip (14) encloses a 
second chamber (15) therein and is connected to the 
barrel by a coupling. A valve provided by the secon- 
dary plunger (42), having an aperture extending 
through it to allow passage of air into and out of the 
second chamber, is disposed between the two 
chambers. The primary plunger is slidable out one 
end of the syringe for the selective application of 
pressure into the syringe barrel. As the primary 
plunger is urged down into the syringe barrel, air is 
forced around the secondary plunger and through 
the valve aperture into the second chancer in which 
the substances contained therein are mixed by tur- 
bulent aeration. Continued application of pressure on 
the primary plunger drives the secondary plunger 
into the slidable valve to plug the aperture in the 
valve thereby ceasing the agitation of the contents in 
the second chamber. Further urgjnp, of the primary 
plunger drives the secondary plunder and the slida- 
ble valve up into the second chamber so that the 
mixed contents are expelled out of the syringe de- 
vice through a delivery tip. With such a syringe 
mixing apparatus, substances can be mixed and 
expelled from the syringe by continued movement of 


the primary plunger into the syringe barrel. 
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